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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a throw-away insert having a superior tool life in reference to a coat having 
anti-oxidizing characteristic and anti-peeling characteristic in order to cause a high hardness steel material to be cut 
in a sufficient~tqol life. f 

SOLUTION: ^i f „Afand a part of Al are replaced with one kind of o£fwo kinds or more ofCr^Ce, Mo and Nd within a 
range of 0.03atom% or more and 30.0atom% or less, wherein a value of~lb(220)/la(1 1 1) is within a range of 
0<lb/la≤5.0 when a defecation intensity at a plane of (1 1 1) in an X-ray defecation at the film is set as la(1 11) and a 
defecation intensity at a plane (220) is set as lb(220). 
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♦ * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the slow away insertion which covered the compound nitride of Ti and aluminum, a charcoal nitride, and 
carbide a part of aluminum — aluminum — receiving — more than 0.03 atom % — the domain below 30.0 atom % — the 
inside of Cr, Ce, Mo, and Nd — one sort — or Transpose to two or more sorts and the diffraction intensity of the field 
in the X-ray diffraction (111) of the coat la (1 1 1), (220) The slow [ made from a surface-coating cemented carbide ] 
away insertion characterized by the value of lb (220)/la (111) considering as the domain of 1.0<lb/la<=5.0 when the 
diffraction intensity of a field is set to lb (220). 

[Claim 2] The slow [ made from a surface-coating cemented carbide ] away insertion to which the value of Ic (200)/la 
(1 1 1) is characterized by making the diffraction intensity of the field in the X-ray diffraction (11 1) of the coat into the 
domain of 2.0 <=lc/la<=40.0 and lb/la<lc/la in a slow [ made from a surface- coating cemented carbide ] away insertion 
according to claim 1 when la (1 1 1) and the diffraction intensity of? a field (200) are set to Ic (200). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to an extremely excellent slow [ made from a surface-coating cemented 

carbide ] away insertion of deficit-proof nature and a peeling resistance. 

[0002] 

[Description of the Prior Art] About making the hard anodic oxidation coatings which made Ti and aluminum the 
principal component cover on the surface of a cemented carbide, many examples which checked the effect have 
Japanese Patent Publication No. 53642 [ four to ] etc. by adding aluminum to the nitride of conventional Ti, a charcoal 
nitride, and carbide. However, the improvement of the hard anodic oxidation coatings [ itself ] that the oxidation 
%■ resistance of these authentication examples by adding aluminum to the conventional coat composition improves was 

performed. Therefore, in a slow [ made from a surface-coating cemented carbide ] away insertion, the present 
condition is that the adhesion of a coat is not fully obtained. Especially in recently, it is in the inclination to process the 
high degree-of-hardness steel materials after heat treatment, and when such steel materials are processed using the 
slow [ made from a surface-coating cemented carbide ] away insertion which made conventional Ti and conventional 
aluminum the principal component, coat sublation arises [ the thing which oxidation resistance becomes inadequate, 
and cutting stress ] easily highly, and sufficient tool life is not acquired. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention persons acquired the following knowledge, as a result of 
repeating a research zealously that the oxidation resistance in a slow [ made from a surface-coating cemented carbide 
] away insertion and a peeling resistance should be improved. In the latest high degree-of-hardness steel materials, 
when a cutting is carried out using a slow away insertion, a part for an insertion point is exposed in elevated 
temperature of 700 degrees C - 800 degrees C. When conventional Ti and conventional aluminum are covered to the 
slow [ made from a cemented carbide ] away insertion made into the principal component, the frictional resistance of 
steel and a coat is large, and a part for the insertion point under cutting is further exposed to an elevated temperature, 
and becomes even 850 degrees C - 900 degrees C. Therefore, in such a slow [ made from a surface-coating cemented 
carbide ] away insertion, the own acid-proof limitation of a coat is exceeded, for example, a very porous oxide film 
called Ti02 etc. is formed. Moreover, in the case of such a cutting temperature, it will not escape only by oxidization of 
a coat but oxidization will attain to even a cemented-carbide base. Consequently, it will become brittle, and a coat and 
a base produce a deficit and sublation and serve as an inadequate tool life. Moreover, during a cutting, since it is very 
high, a coat exfoliates, and the cutting stress given to a surface-coating slow away insertion serves as a too 
inadequate tool life. As mentioned above, in order to perform a cutting for high degree-of-hardness steel materials by 
sufficient tool life, raising the oxidation resistance of a coat and adhesion makes a tool life improve remarkably. 
[0004] 

[Means for Solving the Problem] Therefore, this invention persons set to the slow away insertion which covered the 
compound nitride of Ti and aluminum, a charcoal nitride, and carbide, a part of aluminum — aluminum — receiving — 
more than 0.03 atom X — the domain below 30.0 atom % — the inside of Cr, Ce, Mo, and Nd — one sort — or 
Transpose to two or more sorts and the diffraction intensity of the field in the X-ray diffraction (111) of the coat la 
(111), (220) When the diffraction intensity of a field is set to lb (220) and the value of lb (220)/la (111) considers as the 
domain of 1.0<lb/la<=5.0 The diffraction intensity of the field in the X-ray diffraction (111) of the coat Furthermore, la 
(111), (200) When the diffraction intensity of a field was set to Ic (200), when the value of Ic (200)/la (111) considered 
as the domain of 2.0 <=lc/la<=40.0 and lb/la<lc/la, it found out that oxidation resistance and the adhesion with a 
cemented-carbide base improved. 
[0005] 

[Function] To the 1st, an intergranular fracture decreases remarkably by addition of these components. For example, in 
the case of the coat which made conventional Ti and conventional aluminum the principal component, when an addition 
component was set to X, when the coat was exposed to the elevated temperature in the atmospheric air, although the 
porous oxide film had been formed very much, by [ as it was called Ti02 / which adds addition component X ], a 
precise oxide film called 0(Ti, X) 2 is formed, and it found out that the amount which external oxidization diffuses in a 
coat decreased remarkably. The ground which limited the addition of this addition component is described. Even if 
addition component X was which thing, when it was under 0.03 atom %, the effect of decreasing an intergranular 
fracture did not accept to aluminum. Moreover, the oxide films Ti02 and X02 formed during a cutting also form the very 
porous oxide film of a subject, and the target effect did not accept this invention persons. Moreover, when many 
addition component X was added from 30.0 atom % to aluminum, the residual compression stress of a coat became very 
large with -8.0 — 10.0GPa, and it checked that the adhesion with a cemented-carbide base deteriorated remarkably. 
Furthermore, a part of [ which this invention persons invented / a part of Ti and aluminum and aluminum ] were . 
transposed to one sort or two sorts or more in Cr, Ce, Mo, and Nd in the domain more than 30.0 atom % more than 0.03 
atom X to aluminum. Since it accepted that coefficient of thermal expansion becomes 1.5 or more times as compared 
with the coat of a nitride, a charcoal nitride, and carbide and the elevated-temperature physical properties of a coat 
were reduced, it limited to this domain. 

[0006] This invention persons are that (111) of a coat, (200), and diffraction on-the-strength I of a field (220) turn into 
1(1 1 1) <l(220) <=l (200) in the X-ray diffraction of a coat, and found out that the oxidation resistance of a coat and the 
adhesion of a coat and a cemented-carbide base could improve sharply while they distributed the specific element in 
the coat further. The coat which shows orientation strong against a field (111) among the compound nitride which 
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replaced a part of 71, aluminum, and aluminum by other elements, a charcoal nitride, and carbide takes the structure of 
a very detailed columnar crystal. Moreover, since the residual stress inside a coat is also very large, an intergranular 
fracture is produced. Thus, oxygen invades along with the detailed crack which produced the coat with a detailed 
columnar crystal in the grain boundary, in a cutting, since the tool itself is exposed in elevated temperature of 850 
degrees C - no less than 900 degrees C, the diffusion energy of the oxygen which has permeated into a coat becomes 
still large, and oxidation reaction with the component in a coat promotes — having — just — being alike — oxidization 
will attain to even a cemented-carbide base Moreover, a crack tends to spread such a coat in a coat by the impact 
with a workpiece, and it is kept very much in readiness at a deficit or sublation. 

[0007] This invention persons found out that the diameter of crystal grain of a coat became [ the value of lb (220)/la 
(111)] large in 1.0<lb(220)/la(1 11) <=5.0, when the diffraction intensity of a field and a field (220) in the X-ray 
diffraction (1 1 1) of a coat was set [ 2nd ] to la (1 1 1) and lb (220), respectively. Moreover, it found out that an 
intergranular fracture decreased and this phenomenon affected adhesion and oxidation resistance greatly by the 
diameter of crystal grain of a coat becoming large. Since an effect was not seen even if it became the coat which 
carries out orientation to the field with many detailed intergranular fractures (111) strongly, and change was not looked 
at by the crystallized state, but residual stress became very large with -6.0GPa — 8.0GPa and it performed the cutting 
when it was lb/la<=1.0 and lb/la>5.0, having limited this numeric value limited to the above-mentioned domain. 
[0008] When the diffraction intensity of a field and a field (200) in the X-ray diffraction (1 1 1) of a coat was set [ 3rd ] 
to la (1 11) and Ic (200), respectively, a decrement of the intergranular fracture of a coat accepts in 2.0 <=lc/la<=40.0, 
and the value of Ic (200)/la (111) found out doing big influence like the above-mentioned. The coat from which it is set 
the same by the above-mentioned to lc/la>2.0 and lc/la>40.0 to have limited to this numeric value is because change 
is not looked at by the crystal. Furthermore, the ground limited with lb/la<lc/la about the X-ray intensity of a coat is 
« described. Since the intergranular fracture in a coat will increase, it will become a detailed columnar crystal and it will 

stop acquiring the target effect if set to lb/la>lc/la when referred to as la (111). lb (220), and Ic (200), it is the reason 
set to lb/la>lc/la. Hereafter, based on an example, it explains in detail. 
[0009] 
[Example] 

Using the example 1 ion plating system, as shown in Table 1 , Ti, aluminum, and the alloying element were covered 
among Cr. Ce, Mo, and Nd, so that it might become the thickness of 3 micrometers to a predetermined test piece about 
one sort or the compound nitride which added two or more sorts and was added, a charcoal nitride, and carbide, using 
the sample, among the atmospheric air, it held at 800 degrees C for 1 hour, and the thickness of the formed oxidizing 
zone was measured. The result is also written together to Table 1 . 
[0010] 
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[001 1] From Table 1, aluminum is received in a part of Ti, aluminum, and aluminum, more than 0.03 atom % in the domain 
below 30.0 atom % By the coat among the compound nitride replaced with one sort or two sorts or more in Cr, Ce, Mo, 
and Nd, a charcoal nitride, and carbide When referred to as 1.0<lb/la<=5.0, 2.0 <=lc/la<=40.0, and lb/la<lc/la, it has 
checked that the advance status of oxidization advanced until around 1.5-2.5 microns in a comparison article, and 
excelled a front face in oxidation resistance to only less than 1 micron having progressed. 

[0012] The coat used in the example 2 example 1 was covered so that it might become the thickness of 3 micrometers 
to a SEE42TN (G9) type slow away insertion. Moreover, comparison material was also created using the equipment 
which created this invention article for the comparison at this time. The distance which can be cut until sublation 
generates milling cutter cutting using the face cutter board using these samples in the slow [ made from a 
surface-coating cemented carbide ] away insertion which performed SKD61 (HRC45) material, 125mm width, and 
250mm length to the cutting speed of 100m / min, the feed per revolution of 0.1mm / blade per one blade, the slitting 



2/3 



2002/01/07 11:46 



http://www4.ipdl.jpo.go.jp/cgi~bin/tran_web_cgi_eije 



depth of 2mm, and **-ed material by the dry type by using, and created is written together to Table 1. 
[0013] From Table 1, by the coat of this invention article, since cutting distance until sublation occurs was able to be 
conventionally lengthened in the distance of 5 times or more of elegance, it can cut by normal wear and the abrasion 
resistance of layer original is demonstrated, reinforcement can be measured. Moreover, when the chip after cutting was 
similarly observed with the example 1, performing cutting which this invention article advanced uniformly and was 
stabilized was checked to the advance of oxidization of a sublation fraction being also deeper, and elegance advancing 
conventionally which produced sublation in early stages. 
[0014] 

[Effect of the Invention] Like the above, even if it uses a slow away insertion of this invention for cutting of the high 
degree-of-hardness steel materials with which a cutting temperature rises, its oxidization of a coat is small, and since 
it has sufficient adhesion also to high degree-of-hardness steel, therefore the sublation of the coat according [ are 
eaten and attached and ] to the impact at the time from which it is generated, the remarkably excellent tool life is 
acquired. 
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